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List of Investigators 

Country Site Name Current Principal Investigator 

Argentina 

Centro De Diagnostico Urologico S.R.L. Juan Ignacio Hernandez Moran 
Centro Medico San Roque Juan Zarba 
Hospital Italiano De Buenos Aires Jose Minatta 
Clinica Privada Universitaria Reina Fabiola Santiago Bella 
Instituto Oncologico De Cordoba Martin Richardet 
Clinica Viedma S.A. Ruben Kowalyszyn 
Instituto Medico Especializado Alexander Fleming Matias Chacon 

Australia 

Tasman Oncology Research Pty Ltd Andrew Hill 
Macquarie University Howard Gurney 
Lyell McEwin Hospital Christopher Hocking 
Cabrini Hospital David Pook 
Royal Brisbane and Women’s Hospital Jeffrey Goh 
Affinity Clinical Research Services Pty Ltd Simon Troon 
The Kinghorn Cancer Centre Anthony Joshua 
Westmead Hospital Howard Gurney 
Mater Hospital Brisbane Niara Oliveira 

Brazil 

Hospital São Lucas da PUCRS Carlos Barrios 
Personal Oncologia de Precisão e Personalizada Andre Murad 
Hospital de Câncer de Barretos Fundação Pio XII Joao Neif Junior 
Hospital Nossa Senhora da Conceição Juliana De Menezes 
Hospital Israelita Albert Einstein Oren Smaletz 
INCA - Instituto Nacional do Câncer Victor Santos 
Hospital Alemão Oswaldo Cruz Ariel Kann 
Associação Hospital de Caridade Ijuí Fabio Franke 

Chile Bradford Hill Centro de Investigacion Clinica Mauricio Burotto 

Czech 
Republic 

Onkologicka klinika Bohuslav Melichar 
Klinika onkologie a radioterapie Jindrich Kopecky 

Germany 

Klinikum rechts der Isar der TU Margitta Retz 
Uniklinik Tuebingen Jens Bedke 
Klinikum Nuernberg Nord, Urologische Klinik Marinela Augustin 
Universitaetsklinikum Bonn Stefan Hauser 
Universitaetsklinikum Jena Marc-Oliver Grimm 

Greece 
Alexandra General Hospital Aristotelis Bamias 
Euromedica Hospital Konstantinos Papazisis 

Israel 

Sheba Medical Center Raanan Berger 
Meir Medical Center Olesya Goldman 
Rabin Medical Center Victoria Neiman 
Rambam Health Care Campus Avivit Peer 

Italy 
 

Fondazione IRCCS - Policlinico San Matteo Paolo Pedrazzoli 
Ospedale San Raffaele Gianluca Del Conte 
Istituto Oncologico Veneto IOV IRCCS, Padova Umberto Basso 
Ospedale S. Donato - Usl 8 Alketa Hamzaj 



3	
	

Azienda Ospedaliera Di Rilievo Nazionale A. Cardarelli Ferdinando Riccardi  
IRCCS Pavia ICS Maugeri Camillo Porta 
Ospedale S.Maria Sergio Bracarda  

Japan 
 

Akita University Hospital Kazuyuki Numakura 
Keio University Hospital Ryuichi Mizuno 
Niigata University Medical and Dental Hospital Yoshihiko Tomita 
Nippon Medical School Hospital Go Kimura 
Tokyo Women’s Medical University Medical Center East Tsunenori Kondo 
Osaka City University Hospital Satoshi Tamada 
Saitama Medical University International Medical Center Koshiro Nishimoto 
Hirosaki University Hospital Takahiro Yoneyama 
Hokkaido University Hospital Takashige Abe 
Tokyo Medical and Dental University, Medical Hospital Yasuhisa Fujii 
Iwate Medical University Hospital* Wataru Obara 
Kindai University Hospital Masahiro Nozawa 
Kyushu University Hospital* Masatoshi Eto 
Nagasaki University Hospital Hideki Sakai 
Osaka University Hospital Motohide Uemura 
Sapporo Medical University Hospital Naoya Masumori 
Yamagata University Hospital Norihiko Tsuchiya 
Kanagawa Cancer Center Takeshi Kishida 
Chiba Cancer Center Satoshi Fukasawa 
Okayama University Hospital* Atsushi Takamoto 
Osaka International Cancer institute Yasutomo Nakai 
Yokohama City University Hospital Noboru Nakaigawa 
Toranomon Hospital Yuji Miura 

Mexico 
 

Investigacion Biomedica para el desarrollo de Farmacos, 
S.A. de C.V. 

Emilio Murillo Ramirez 

CRYPTEX Investigación Clínica SA DE CV Daniel Motola Kuba 
Hospital Medica Tec 100 Juan Feregrino Arreola 
Hospital Universitario Doctor Jose Eleuterio Gonzalez Victor Manuel Oyervides Juárez 
Instituto Nacional De Cancerologia Miguel Angel Alvarez Avitia 
Instituto Nacional De Ciencias Medicas Y Nutricion S.Z. Maria T. Bourlon 
Merida Investigacion Clincia Rodrigo Eduardo Pacheco Perez 
Axis Heilsa S. de R.L. de C.V. Francisco Medina-Soto 

Poland 

Wojewódzki Szpital Specjalistyczny w Białej Podlaskiej Piotr Centkowski 
Wojewodzkie Centrum Onkologii Joanna Wojcik-Tomaszewska 
Ambulatorium Chemioterapii Bogdan Zurawski 

Romania 
Instit. Prof. Dr. Ion Chiricuta Tudor Ciuleanu 
Sf Nectarie Oncology Center Michael Schenker 

Russian 
Federation 

P. Herzen Moscow Oncology Research Institute Boris Alekseev 
Prof. N.N. Petrov Research Institute of Oncology Alexander Nosov 

Spain 

Hospital Universitario 12 de Octubre Daniel Castellano 
Hospital General Universitario Gregorio Maranon Jose Angel Arranz 
Hospital General Universitario de Valencia Cristina Caballero 
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Hospital Universitario Virgen del Rocio Begoña Pérez-Valderrama 
Hospital Universitario Vall d’Hebron Cristina Suarez 
Hospital Universitario Marques de Valdecilla Ignacio Duran 

Turkey 

Yildirim Beyazit University Ankara Ataturk Mehmet Ali Nahit Sendur 
Trakya Universitesi Tip Fakultesi Irfan Cicin 
Akdeniz Universitesi Tip Fakultesi Hasan Coskun 
Pamukkale University Medical Faculty Gamze Gokoz- Dogu 
Gulhane School of Medicine Nuri Karadurmus 
Ankara University School of Medicine Yuksel Urun 
Istanbul Universitesi Cerrahpasa Tip Fakultesi Onkoloji Mustafa Ozguroglu 

United 
Kingdom 

Christie Hospital NHS Trust Manon Pillai 
Barts Cancer Institute Thomas Powles 
Royal Cornwall Hospital John McGrane 

USA 

Memorial Sloan Kettering Cancer Center Robert J. Motzer 
Washington University School of Medicine James J. Hsieh 
Rush University Medical Center Timothy Kuzel 
Dana Farber Cancer Institute Toni K. Choueiri 
Roswell Park Cancer Institute Saby George 
Cancer Treatment Centers of America-Western Alan Tan 
Oregon Health and Science University Christopher Ryan 
MD Anderson Cancer Center Amishi Y. Shah 
Baylor Sammons Cancer Center Thomas Hutson 
Southern Cancer Center, Inc. Michael Meshad 
Texas Oncology Jeffrey Yorio 
Southeastern Regional Medical Center - CTCA Mahdi Taha 
Cancer Center of Kansas Shaker Dakhil 
Central Coast Medical Oncology Robert Dichmann 
Fort Wayne Medical Oncology and Hematology Inc Ahad Sadiq 
UCLA Hematology Oncology Alexandra Drakaki 
Comprehensive Cancer Centers of Nevada Nicholas Vogelzang 
University of Colorado Cancer Center Elizabeth R. Kessler 
Tennessee Oncology, PLLC Johanna Bendell 
HCA Midwest Division Peter Van Veldhuizen 
Massachusetts General Hospital Toni K. Choueiri 
University Cancer Blood Center* Petros Nikolinakos 
Virginia Oncology Associates* Mark Fleming 
University of Arizona Cancer Center Montaser Shaheen 
CBCC Global Research, Inc. Ravindranath Patel 
Lehigh Valley Health Network Suresh Nair 

*Site enrolled patients, but did not have any patients randomized to study treatment.  
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ADDITIONAL METHODS 

END POINT DEFINITIONS  

The primary end point of progression-free survival per blinded independent central review was defined as 

the time between the date of randomization and the first date of the documented progression, or death due 

to any cause, whichever occurred first. Patients who died without a reported progression (and without start 

of subsequent anticancer therapy) were considered to have progressed on the date of their death. Patients 

who did not progress or die were censored on the date of their last evaluable tumor assessment on or 

before initiation of subsequent anticancer therapy. Patients who had no on-study tumor assessments and 

did not die were censored on their date of randomization. Patients who started anticancer therapy without a 

prior reported progression were censored on the date of their last evaluable tumor assessment on or before 

the initiation of first subsequent anticancer therapy.  

The first secondary end point was overall survival, defined as the time between the date of 

randomization and the date of death due to any cause. Patients who had not died were censored at the last 

known alive date. 

The second secondary end point of objective response rate per blinded independent central review 

was defined as the proportion of randomized participants who achieve a best response of complete 

response (CR) or partial response (PR) using Response Evaluation Criteria in Solid Tumors (RECIST) 

v.1.1. Best overall response was defined as the best response designation recorded between the date of 

randomization and the date of objectively documented progression per RECIST v1.1 or the date of 

subsequent therapy (including tumor-directed radiotherapy and tumor-directed surgery), whichever occurs 

first. For patients without documented progression or subsequent therapy, all available response 

designations contributed to the best overall response assessment. Duration of response was defined as the 

time between the date of first confirmed documented response (CR or PR) to the date of first documented 

tumor progression (per RECIST v1.1) or death due to any cause, whichever occurred first. Patients who 

neither progressed nor died were censored on the date of their last tumor assessment. Responders who 

started anticancer therapy without a prior reported progression were censored on the date of their last 

evaluable tumor assessment prior to the initiation of first subsequent anticancer therapy. Time to response 
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was defined as the time from randomization to the date of the first confirmed documented response (CR or 

PR) as assessed by blinded independent central review. Duration of response and time to response were 

evaluated for responders (CR or PR) only. 

The exploratory end point of secondary progression-free survival including subsequent therapy 

was defined as time from randomization to objectively documented investigator-assessed progression, after 

the next line of therapy or death, whichever occurred first. 

DISEASE ASSESSMENTS 

Disease assessments were performed by computed tomography or magnetic resonance imaging at baseline, 

12 weeks (±7 days) from randomization, and continuing every 6 weeks (±7 days) until week 60, then every 

12 weeks (±14 days) until progression or treatment discontinuation. All patients were permitted to 

continue therapy after initial investigator-assessed RECIST v1.1–defined progression if the patient had 

clinical benefit and was tolerating therapy. Patients were followed for survival status after discontinuation 

of therapy.  

HEALTH-RELATED QUALITY OF LIFE ASSESSMENTS 

Patient-reported outcomes (PROs) for the nivolumab-plus-cabozantinib group were collected every 

2 weeks after baseline compared with every 6 weeks after baseline for the sunitinib group. However, the 

analysis included patients with a baseline and at least one post-baseline assessment for the corresponding 

PRO score, and only the common time points in the schedules of treatment arms (baseline, week 7, week 

13, etc.) were included, excluding follow-up visits (1 and 2) and unscheduled visits. 

PRO Cycle 1 (Baseline) 

Cycle 2 and Subsequent 
Visits* (Cycle = 2 

Weeks for Nivolumab 
plus Cabozantinib and  
6 Weeks for Sunitinib) 

Safety Follow-up 
(Follow-up Visit 1 and 

Follow-up Visit 2)† 
FKSI-19 X‡ X‡ X 

* If a dose was delayed, the procedures scheduled for that same time point were also delayed to coincide with when 
the dosing for that time point actually occurred.  
† Patients were followed for at least 100 days after last dose of study treatment. Follow-up visit 1 occurred 30 days 
from the last dose (±7) days or on the date of discontinuation if that date was greater than 42 days from the last dose. 
Follow-up visit 2 occurred approximately 100 days (±7 days) from last dose of study drug. Both follow-up visits were 
conducted in person.  
‡ Was completed on day 1 of each treatment cycle before any study-related procedures. 
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To estimate longitudinal changes in PRO scores from baseline at each scheduled visit while on 

study drug, common to both arms, a linear-regression model for repeated measures analysis was used. The 

dependent variable was change in PRO score from baseline, and the fixed effects were treatment, study 

visit, stratification factors (International Metastatic Renal-Cell Carcinoma Database Consortium [IMDC] 

prognostic score, programmed death ligand 1 [PD-L1] tumor expression, and region) as categorical 

parameters, baseline PRO score as a continuous parameter, and the interactions between visit and 

treatment and between baseline PRO score and visit. A heterogeneous Toeplitz variance–covariance 

matrix was used to model the covariance structure among each patient’s repeated measures. The 

prespecified linear-regression model for repeated measures analysis was limited to the first 91 weeks (time 

frame determined post hoc) after baseline because of the small sample size (<10 patients) in the sunitinib 

group beyond this point. 

IMDC RISK FACTORS  

The IMDC prognostic model was derived and validated in previously untreated patients with metastatic 

RCC who received anti–vascular endothelial growth factor receptor (VEGF) therapy.1,2 This model is 

composed of six clinical parameters that are used to categorize patients into favorable (zero risk factors), 

intermediate (1 or 2 risk factors), and poor (3 to 6 risk factors) prognosis groups. The individual risk 

factors are a Karnofsky performance status score of <80%, a time from initial diagnosis to treatment of less 

than 1 year, a hemoglobin level below the lower limit of normal, a corrected calcium concentration above 

the upper limit of normal, a neutrophil count above the upper limit of normal, and a platelet count above 

the upper limit of normal. 

PD-L1 EXPRESSION ASSESSMENT 

PD-L1 expression was defined as the percent of positive tumor cell membrane staining in a minimum of 

100 evaluable tumor cells by means of the validated Dako PD-L1 IHC 28-8 pharmDx assay. Eligible 

patients must have had available tumor tissue, preferably obtained within 3 months but no more than  

12 months before enrollment, with an associated pathology report, which must have been received by the 

central laboratory during screening for determination of PD-L1 expression. In order to be randomized, a 
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patient must have been classified as PD-L1 expression ≥1%, PD-L1 expression <1%, or PD-L1 expression 

indeterminate (tumor cell membrane staining hampered for reasons attributed to the biology of the tissue 

sample not because of improper sample preparation or handling). PD-L1 expression was collected at 

randomization per interactive response technology as well as in the clinical database.  

STATISTICAL ANALYSIS 

The formal analysis of progression-free survival was evaluated at an alpha level of 0.05 (final analysis). It 

was estimated that approximately 350 progression or death events would result at least 95% power to 

detect a hazard ratio of 0.68 with a critical hazard ratio of 0.811. The formal analysis of progression-free 

survival was planned to occur after approximately 9 to 10 months minimum follow-up in intention-to-treat 

patients. If the formal progression-free survival analysis was statistically significant, the formal interim or 

final analysis of overall survival would be tested. Overall survival was evaluated at an overall alpha level 

of 0.05 (0.011 at the first interim and 0.025 at the second interim; 0.041 at final) with 80% power, 

accounting for two formal interim analyses (performed after approximately 65% and 83% of targeted 

deaths for each interim analysis, respectively) to assess efficacy. The boundaries for declaring superiority 

of the formal comparisons of overall survival were derived based on the actual number of deaths using the 

Lan–DeMets spending function with O’Brien and Fleming type of boundary in EAST v6.3,4 It was 

specified that approximately 254 deaths would result at least 80% power to detect a hazard ratio of 0.70 for 

overall survival with a critical hazard ratio of 0.774. The first interim analysis of overall survival was 

planned to occur at the time of formal progression-free survival analysis with approximately 65% of the 

targeted deaths and a critical hazard ratio of 0.673. If the formal analysis of overall survival (interim or 

final, whichever occurs first) was statistically significant, then formal analysis of response rate would be 

tested. Response rate was evaluated at an alpha level of 0.05 (final analysis). At the time of database lock 

(March 30, 2020), overall 335 patients had disease progression or had died and 166 deaths had occurred.  
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ADDITIONAL RESULTS 

SUBSEQUENT THERAPY 

At the time of this analysis in the nivolumab plus cabozantinib group, 36 (11.1%) intention-to-treat 

patients received any subsequent systemic anticancer therapy (25.4% of 142 patients who discontinued 

study treatment), and the most common was a VEGF receptor inhibitor (n=31, 86.1% of 36 patients who 

received subsequent systemic therapy). In the sunitinib group, 91 (27.7%) intention-to-treat patients 

received any subsequent systemic therapy (39.9% of the 228 patients who discontinued study treatment), 

and the most common was a PD-(L)1 inhibitor (n=67, 73.6% of 91 patients who received subsequent 

systemic therapy). Subsequent therapy details are summarized in Table S1 in the Supplementary 

Appendix. Progression-free survival 2 outcomes also favored nivolumab plus cabozantinib over sunitinib 

(HR 0.52, 95% CI, 0.39-0.70; Fig. S6 in the Supplementary Appendix).  
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Figure S1. Trial Profile CONSORT Diagram. 

  

1003 patients assessed for eligibility

50 patients were allocated to receive
nivolumab + ipilimumab + cabozantinib,
however, this arm was discontinued per protocol
amendment on December 18, 2017

178 remained on treatment 92 remained on treatment

651 patients randomized

323 allocated to receive nivolumab + cabozantinib
(intention-to-treat population )

320 received nivolumab + cabozantinib
(as-treated population)

328 allocated to receive sunitinib
(intention-to-treat population )

320 received sunitinib
(as-treated population)

142 discontinued nivolumab + cabozantinib
89 disease progression
15 study drug toxicity
13 adverse events unrelated to study drug
4 deaths
4 withdrew consent
2 not reported
2 requested to discontinue study treatment
1 no longer met study criteria
1 completed treatment as per protocol
11 other

228 discontinued sunitinib
154 disease progression
31 study drug toxicity
16 adverse events unrelated to study drug
8 withdrew consent
6 requested to discontinue study treatment
3 deaths
1 not reported
1 no longer met study criteria
8 other
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Figure S2. Duration of Response in Patients with a Best Overall Response of Complete or Partial 
Response per Blinded Independent Central Review. 

NE denotes could not be estimated. 
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Figure S3. Depth of Response in Patients with One Baseline and at Least One Post-Baseline 
Measurement. 

Panel A shows the nivolumab plus cabozantinib group. Panel B shows sunitinib group. Includes patients with target 
lesion at baseline and ≥1 on-treatment tumor assessment. Graph indicates best reduction defined as the maximum 
reduction in sum of diameters of target lesions (negative value means true reduction; positive value means increase 
only observed over time). Horizontal reference line indicates a 30% reduction consistent with a response according to 
Response Evaluation Criteria in Solid Tumors, version 1.1. Teal and gold colored lines represent confirmed 
responders per blinded independent central review. 
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Figure S4. Objective Response per Blinded Independent Central Review According to Subgroup. 

Shown is the analysis of objective response according to subgroup. The International Metastatic Renal-
Cell Carcinoma Database Consortium (IMDC) prognostic risk, programmed death ligand 1 (PD-L1) status, 
and geographic region (stratification factors) were recorded at screening by means of interactive response 
technology among all the patients who underwent randomization. Karnofsky performance-status scores 
range from 0 to 100, with lower scores indicating greater disability. 

ORR denotes objective response rate. 
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Figure S5. Health-related Quality of Life in Evaluable Patients.  

Panel A shows the least squares (LS) mean change from baseline in National Comprehensive Cancer Network 19-
item Functional Assessment of Cancer Therapy–Kidney Symptom Index (FKSI-19) total scores. Panel B shows the 
LS mean change from baseline in the 9-item subset of disease-related symptoms (FKSI-DRS) scores. Number at risk 
reflects intention-to-treat patients with baseline plus at least one post-baseline assessment of health-related quality of 
life with non-missing patient-reported outcome data. Time 0 indicates baseline. The FKSI-19 is a validated 19-item 
instrument that measures kidney cancer–specific patient reported outcomes. Patients rate their symptoms on a 5-point 
scale, with responses ranging from “not at all” to “very much.” The FKSI-19 contains the following domains: 
disease-related symptoms (shown separately in panel B), together with disease-related symptoms physical, disease-
related symptoms emotional, treatment side effects, and functional wellbeing (not shown separately).5 Asterisks 
represent time points where the between-arm difference was statistically significant (P<0.05). SE denotes robust 
standard error. 
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Figure S6. Progression-free Survival Including Second-line Therapy in the Intention-to-Treat 
Population. 

NE denotes could not be estimated; NR, not reached; and PFS2, progression-free survival including 
second-line therapy. 
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Table S1. Summary of Subsequent Anticancer Therapy. 

 
Intention-to-Treat Population Patients Who Discontinued 

Study Treatment 

Therapy* 

Nivolumab 
plus 

Cabozantinib  
 (N=323) 

Sunitinib  
(N=328) 

Nivolumab 
plus 

Cabozantinib  
 (N=142) 

Sunitinib  
(N= 228) 

 No. of Patients (%) 
 Any subsequent therapy†  61 (18.9) 108 (32.9)  61 (43.0) 108 (47.4) 
Any subsequent systemic therapy 36 (11.1) 91 (27.7) 36 (25.4) 91 (39.9) 
 Any PD-(L)1 inhibitor 9 (2.8) 67 (20.4)  9 (6.3) 67 (29.4) 

Nivolumab  7 (2.2) 60 (18.3)  7 (4.9) 60 (26.3) 
Pembrolizumab 4 (1.2) 4 (1.2) 4 (2.8) 4 (1.8) 
Durvalumab 0 4 (1.2) 0 4 (1.8) 

Any CTLA-4 inhibitor 4 (1.2) 12 (3.7) 4 (2.8) 12 (5.3) 
Ipilimumab 4 (1.2) 11 (3.4) 4 (2.8) 11 (4.8) 
Tremelimumab 0 1 (0.3) 0 1 (0.4) 

Nivolumab plus ipilimumab combination 1 (0.3) 2 (0.6) 1 (0.7) 2 (0.9) 
Any VEGF(R) inhibitor 31 (9.6) 35 (10.7) 31 (21.8) 35 (15.4) 

Axitinib 11 (3.4) 9 (2.7) 11 (7.7) 9 (3.9) 
Sunitinib 9 (2.8) 3 (0.9) 9 (6.3) 3 (1.3) 
Lenvatinib 5 (1.5) 0 5 (3.5) 0 
Pazopanib 4 (1.2) 4 (1.2) 4 (2.8) 4 (1.8) 
Lenvatinib mesylate 2 (0.6) 2 (0.6) 2 (1.4) 2 (0.9) 
Pazopanib hydrochloride 2 (0.6) 0 2 (1.4) 0 
Sorafenib 1 (0.3) 4 (1.2) 1 (0.7) 4 (1.8) 
Sunitinib malate 1 (0.3) 0 1 (0.7) 0 
Cabozantinib 0 15 (4.6) 0 15 (6.6) 

Other 7 (2.2) 10 (3.0) 7 (4.9) 10 (4.4) 
Everolimus 6 (1.9) 4 (1.2) 6 (4.2) 4 (1.8) 
Investigational antineoplastic drugs 1 (0.3) 2 (0.6) 1 (0.7) 2 (0.9) 
Investigational drug 0 2 (0.6) 0 2 (0.9) 
Savolitinib 0 2 (0.6) 0 2 (0.9) 

* Patients may have received more than one type of subsequent therapy. Subsequent therapy was defined as therapy 
started on or after the date of first study dose (date of randomization if patient was never treated). 
† Includes patients who received subsequent radiotherapy, surgery, or systemic therapy. 
CTLA-4 denotes cytotoxic T-lymphocyte–associated protein 4; PD-(L)1, programmed death 1/programmed death 
ligand 1; VEGF(R), vascular endothelial growth factor (receptor). 
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Table S2. Progression-free Survival per Blinded Independent Central Review According to 
Subgroup. 

International Metastatic Renal-Cell Carcinoma Database Consortium (IMDC) risk, programmed death ligand 1 (PD-
L1) status, and region (stratification factors) were recorded at screening per interactive response technology among 
all randomized patients. 
NE denotes not estimable; NR, not reached. 

	

  

 
Subgroup 

Nivolumab plus Cabozantinib Sunitinib 
 N Median Progression-free Survival 

(95% CI), months 
 N Median Progression-free Survival 

(95% CI), months 
Overall 323 16.6 (12.5–24.9) 328 8.3 (7.0–9.7) 
Region 
US/Europe 158 20.1 (13.6–NE) 161 9.6 (7.9–11.8) 
Rest of World 165 12.3 (9.1–24.9) 167 7.0 (5.7–9.5) 

IMDC risk group 
Favorable 74 NR (12.8–NE) 72 12.8 (9.6–17.0) 
Intermediate 188 17.7 (11.2–24.9) 188 8.5 (7.0–10.4) 
Poor 61 12.3 (6.9–20.1) 68 4.2 (2.9–5.6) 

PD-L1 expression 
≥1% 83 11.9 (7.1–22.9) 83 4.7 (3.2–9.7) 
<1% or indeterminate 240 17.7 (12.8–NE) 245 9.3 (7.9–10.9) 

Age 
<65 year 191 16.6 (12.6–24.9) 210 7.9 (5.6–9.3) 
≥65 year 132 19.8 (11.2–22.9) 118 9.7 (7.1–13.4) 

Sex 
Male 249 17.7 (12.8–NE) 232 8.4 (7.0–9.7) 
Female 74 12.5 (9.0–24.9) 96 7.1 (5.9–11.2) 

Karnofsky performance score 
90 or 100 257 17.7 (12.8–NE) 241 9.7 (8.2–11.2) 
70 or 80 66 11.1 (6.9–20.1) 85 5.6 (4.1–7.9) 
Not reported 0 – 2 NR (NE) 

Bone metastases 
Yes 78 20.1 (8.7–24.9) 72 4.4 (3.7–7.0) 
No 245 16.6 (12.3–NE) 256 9.6 (8.1–11.1) 

Previous nephrectomy 
Yes 222 20.1 (15.2–NE) 233 9.2 (7.0–10.4) 
No 101 11.2 (8.8–15.3) 95 7.1 (5.3–9.4) 
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Table S3. Any-Grade Adverse Events Attributed to Study Treatment by the Investigator that 
Occurred in 10% or More of Patients in the As-Treated Population in Either Group. 

Event Nivolumab plus Cabozantinib  
(N=320) 

Sunitinib  
(N=320) 

No. of Patients (%) 
Any Grade Grade ≥3  Any Grade Grade ≥3 

Patients with any event*  309 (96.6) 194 (60.6) 298 (93.1) 163 (50.9) 
Diarrhea 182 (56.9) 18 (5.6) 136 (42.5) 14 (4.4) 
Palmar-plantar erythrodysesthesia syndrome 122 (38.1) 24 (7.5) 129 (40.3) 24 (7.5) 
Hypothyroidism 107 (33.4) 1 (0.3) 90 (28.1) 1 (0.3) 
Hypertension 97 (30.3) 35 (10.9) 107 (33.4) 39 (12.2) 
Fatigue 86 (26.9) 8 (2.5) 97 (30.3) 12 (3.8) 
ALT increased 80 (25.0) 15 (4.7) 20 (6.3) 2 (0.6) 
AST increased 75 (23.4) 10 (3.1) 28 (8.8) 2 (0.6) 
Dysgeusia 69 (21.6) 0 65 (20.3) 0 
Nausea 68 (21.3) 2 (0.6) 81 (25.3) 0 
Decreased appetite 65 (20.3) 4 (1.3) 53 (16.6) 2 (0.6) 
Rash 62 (19.4) 5 (1.6) 22 (6.9) 0 
Mucosal inflammation 61 (19.1) 3 (0.9) 80 (25.0) 8 (2.5) 
Asthenia 57 (17.8) 10 (3.1) 48 (15.0) 7 (2.2) 
Pruritus 52 (16.3) 1 (0.3) 13 (4.1) 0 
Stomatitis 50 (15.6) 7 (2.2) 74 (23.1) 7 (2.2) 
Lipase increased 48 (15.0) 17 (5.3) 35 (10.9) 15 (4.7) 
Amylase increased 39 (12.2) 8 (2.5) 25 (7.8) 7 (2.2) 
Hyponatremia 38 (11.9) 22 (6.9) 19 (5.9) 14 (4.4) 
Hypophosphatemia 38 (11.9) 17 (5.3) 15 (4.7) 3 (0.9) 
Dysphonia 37 (11.6) 1 (0.3) 8 (2.5) 0 
Vomiting 36 (11.3) 4 (1.3) 52 (16.3) 1 (0.3) 
Anemia 32 (10.0) 3 (0.9) 61 (19.1) 8 (2.5) 
Hypomagnesaemia 32 (10.0) 1 (0.3) 9 (2.8) 0 
Thrombocytopenia 19 (5.9) 1 (0.3) 61 (19.1) 14 (4.4) 
Dyspepsia 18 (5.6) 0 32 (10.0) 1 (0.3) 
Platelet count decreased 17 (5.3) 0 59 (18.4) 14 (4.4) 
Neutropenia 14 (4.4) 2 (0.6) 47 (14.7) 11 (3.4) 

* Shown are treatment-related adverse events that occurred while patients were receiving the assigned treatment or 
within 30 days after the end of the trial treatment period. The as-treated population included all patients who 
underwent randomization and received at least one dose of trial treatment. Events are listed in descending order of 
frequency in the nivolumab plus cabozantinib group. Adverse events are classified according to the Medical 
Dictionary for Regulatory Activities, version 22.1.  
 Any-grade treatment-related adverse events led to discontinuation of either therapy in 15.3% of patients treated 
with nivolumab plus cabozantinib (5.6% discontinued nivolumab only; 6.6% discontinued cabozantinib only; 3.1% 
discontinued both nivolumab and cabozantinib) and in 8.8% of patients treated with sunitinib. 
ALT denotes alanine aminotransferase; AST, aspartate aminotransferase.  
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Table S4. Immune-Mediated Adverse Events in the As-Treated Population. 

Event* 
Nivolumab plus Cabozantinib  

 (N=320) 
Sunitinib  
(N=320) 

Any Grade Grade ≥3 Any Grade Grade ≥3 
 No. of Patients (%) 
Hypothyroidism 79 (24.7) 1 (0.3) 31 (9.7) 1 (0.3) 
Hyperthyroidism 30 (9.4) 2 (0.6) 1 (0.3) 0 
Rash 19 (5.9) 3 (0.9) 1 (0.3) 0 
Diarrhea 16 (5.0) 5 (1.6)   0 0  
Hepatotoxicity  13 (4.1)  8 (2.5) 6 (1.9)  1 (0.3)  
Pneumonitis  10 (3.1) 3 (0.9)   0 0  
Increased ALT 10 (3.1) 7 (2.2)  0 0 
Adrenal insufficiency 10 (3.1) 6 (1.9) 0 0 
Maculo-papular rash 9 (2.8) 1 (0.3) 0 0 
Increased AST 7 (2.2) 3 (0.9) 0 0 
Hepatitis 4 (1.3) 2 (0.6) 0 0 
Autoimmune hepatitis 3 (0.9) 3 (0.9) 0 0 
Increased blood bilirubin 2 (0.6) 0 1 (0.3) 0 
Increased transaminases 2 (0.6) 1 (0.3) 0 0 
Increased blood creatinine 2 (0.6) 1 (0.3) 1 (0.3) 0 
Hypophysitis  2 (0.6) 1 (0.3) 0 0 
Hepatic failure 1 (0.3) 1 (0.3) 0 0 
Acute thyroiditis 1 (0.3) 1 (0.3) 0 0 
Renal failure 1 (0.3) 1 (0.3) 1 (0.3) 0 
Dermatitis 1 (0.3) 1 (0.3) 0 0 
Immune-mediated dermatitis  1 (0.3) 1 (0.3) 0 0 
Hyperbilirubinemia 1 (0.3) 0 2 (0.6) 1 (0.3) 
Dermatitis acneiform 1 (0.3) 0 1 (0.3) 0 
Secondary adrenocortical insufficiency 1 (0.3) 0 0 0 
Thyroiditis 1 (0.3) 0 0 0 
Acute kidney injury 1 (0.3) 0 0 0 
Nephritis 1 (0.3) 0 0 0 
Pemphigoid  1 (0.3) 0 0 0 
Rash pruritic  1 (0.3) 0 0 0 
Scrotal rash  1 (0.3) 0 0 0 
Hypersensitivity 1 (0.3) 0 0 0 
Infusion related reaction 1 (0.3) 0 0 0 
Colitis 1 (0.3) 0  0 0  
Colitis ulcerative  0 0   1 (0.3) 0  

* Specific events (or groups of preferred terms describing specific events) including pneumonitis, diarrhea/colitis, 
hepatitis, nephritis/renal dysfunction, rash, endocrine, and others, considered by investigators to be potentially 
immune-mediated, that met the following criteria: occurred within 100 days of the last dose, regardless of causality, 
treated with immune-modulating medication with no clear alternate etiology, or had an immune-mediated component. 
Adrenal insufficiency, hypothyroidism/thyroiditis, hypothyroidism, thyroiditis, hyperthyroidism, diabetes mellitus, 
and hypophysitis were considered immune-mediated adverse events regardless of immune-modulating medication 
use, as these endocrine events were often managed without immune-modulating medication. 
ALT denotes alanine aminotransferase; AST, aspartate aminotransferase. 
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